P-glycoprotein mediates the collateral sensitivity of multidrug resistant cells to steroid hormones.
The overexpression of P-glycoprotein (P-gp, ABCB1) in cancer cells often leads to multidrug resistance (MDR) through reduced drug accumulation. However, certain P-gp-positive cells display hypersensitivity, or collateral sensitivity, to certain compounds that are believed to induce Pgp-dependent oxidative stress. We have previously reported that MDR P-gp-positive CHO cells are collaterally sensitive to verapamil (VRP; Laberge et al. (2009) [1]). In this report we extend our previous findings and show that drug resistant CHO cells are also collaterally sensitive to physiologic levels of progesterone (PRO) and deoxycorticosterone (DOC). Both PRO and DOC collateral sensitivities in CH(R)C5 cells are dependent on P-gp-expression and ATPase, as knockdown of P-gp expression with siRNA or inhibition of P-gp-ATPase with PSC833 reverses PRO- and DOC-induced collateral sensitivity. Moreover, the mitochondrial complexes I and III inhibitors (antimycin-A and rotenone, respectively) synergize with PRO and DOC-induced collateral sensitivity. We also show that VRP inhibits PRO and DOC collateral sensitivity, consistent with earlier findings relating to the VRP's modulation of PRO and DOC-stimulation of P-gp ATPase. The findings of this study demonstrate a P-gp-dependent collateral sensitivity of MDR cells in the presence of physiologically achievable concentrations of progesterone and deoxycorticosterone.